Introduction
In the last few years, the intensely fluorescent, long-chain lipidsoluble carbocyanine dyes have been used to study central nervous system connections. These dyes readily become incorporated into the plasma membranes of neurons exposed to them and then diffuse within the plane of the membrane to label the neurons metrogradeby and anterogradely (6,7). One particular dye, 1,1'-dioctadecyl-3,3,3',3'-tetramethylindocambocyanine perchborate, shortened to "Di!:' which fluoresces bright med when viewed with a filter set appropniate for rhodamine, has been used extensively. Because Di! labels neurons by diffusion in the membrane rather than by axonal transport, Dii can be used to trace projections not only in living specimens but also in fixed tissue (5) . An additional consequence of this mechanism of labeling is that dendnitic and axonal processes can be revealed in great detail (1-9,1 1-13). As a consequence of the properties stated above, Di! has several advantages over other neuronal tracers. This is particularly evident when studies require anterograde labeling or detailed descriptions of the time course and specificity ofaxonab outgrowth, and in studies in which the labeling can more easily (or only) be done in fixed rather than living tissue. For one or more of these reasons, Dii has recently been used for pathway tracing studies in humans (2), cat fetuses (8), rats (9,13), mice (5), chicks and chick embryos (3, 4, 11, 12) and goldfish (1).
for rhodamine (to see the Dii labeling) and for fluorescein (to see the immunohistochemical labeling). The method has been used with primary antisera to excitatory and inhibitory amino acid neurotransmitters, as well as to neuropeptides, and is likely to be useful with antibodies against a wide variety of substances. Several other immunocytochemicab methods were found to be incompatible with Dii labeling. 
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